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Abstract 
 
The paper presents the results of experimental researches on the determination of the disinvasion efficiency of 
chlorinated chemical preparations of domestic production of “Brovades-plus”, “Bi-dez” and “Dezsans” of NPF 
“Brovafarma” (Ukraine). The conducted researches on the basis of the parasitology laboratory found that the 
studied disinfectants possess disinvasive properties in respect of non-invasive test culture of eggs of nematodes of 
the species Aonchotheca bovis (son Capillaria bovis) López-Neyra, 1947, isolated from gonads of females of 
worms. The dissimilar stability of eggs of capillaries to the effect of the tested agents in vitro is proved. The most 
effective disinfectant in the case of eggs of capillaries of the species A. bovis was the preparation “Dezsan”. The 
high level of its disinvasive efficacy (DE – 91.14–100.0%) was registered at the application of the preparation in 
1.0–2.0% of the exposure concentration for 10–60 minutes. The chemicals “Bi-dez” and “Brovadez-plus” proved 
to be less effective in the relatively non-invasive test culture of A. bovis eggs. The high level of efficiency (DE –
92.41–100.00%) of the “Bi-dez” was achieved with its use at concentrations of 1.5% (exposure of 30 and 60 min) 
and 2.0% (exposure of 10–60 minutes) The “Brovadez plus” preparation in vitro proved to be the least effective 
means of non-invasive test culture of nematode eggs of the species A. bovis, since a high level of disinvasive 
efficacy (DE – 100.00%) was achieved only with the use of 2.0% solution per exposure 10–60 min. It was estab-
lished that the experimentally tested chlorine-based means of domestic production resulted in the death of eggs in 
the culture in due to the destructive effect of the components of the preparations on the shell, the caps of eggs of 
the capillaries, as well as on the germ in the middle of the egg. In experimental cultures treated with the means, the 
destruction of the shell of the egg in the location of the caps, the exit of morulae outside, the cessation of devel-
opment or shrinkage of the embryo and deformation of the egg shell were recorded. 
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1. Introduction 
 
Despite the large range of veterinary preparations in the 
modern drug market, invasive diseases of farm animals 
continue to grow on farms in both, Ukraine and other coun-
tries of the world (Bhutto et al., 2002; Velusamy et al., 
2015; Boyko et al., 2016; Singh et al., 2016; Ola-Fadunsin 
and Ibitoye, 2017; Singh et al., 2017). Sheep farms of differ-
ent forms of ownership have not become an exception. 
Among the most common parasitic diseases of sheep is the 
nematodosis of the gastrointestinal tract (Lindqvist et al., 
2001; Borji et al., 2011; Boyko, 2015). This trend is ex-
plained by the developmental cycle of most nematodes, 
which occurs directly without the involvement of intermedi-
ates (Zajac, 2006; Romero et al., 2010). 
It is known that the best conditions for the development 
of embryonic and post-embryonic forms of development of 
nematodes to the invasive stage are the superficial layers of 
the soil, litter, the floor, where the pathogen comes from the 
faeces during the act of defecation. The abovementioned is 
confirmed by the numerous studies of scientists who prove 
that the soil is one of the objects of the environment most 
vulnerable to contamination with invasive elements, includ-
ing eggs of capillaries of the species Aonchotheca bovis 
(Capillaria bovis) López-Neyra, 1947 (Roeber et al., 2013; 
Stets and Voloshyna, 2016). 
Contaminated with the stages of parasites, environmental 
objects are important in the proliferation and long-term 
preservation of exogenous stages of nematode development 
(Dubná et al., 2007; Yevstafieva et al., 2015). 
In order to eliminate and prevent environmental contam-
ination by invasive elements, there is a well-developed 
health improvement system that combines animal de-
worming and disinfestation of environmental objects            
(Naidoo et al., 2016; Moazeni et al., 2017).  Experience 
shows that the main and the most effective among the avail-
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able methods of disinfestation is chemical, which involves 
the use of drugs based on various chemical compounds. 
According to the literature, the most effective are polycomo-
tor drugs that contain several active substances (Zhu et al., 
2013; Oliveira et al., 2013). 
Taking into account already existing data of studies indi-
cating the resistance of capillary eggs to the action of chem-
ical agents, the issue of searching and approbation of mod-
ern disinvasive means of domestic production remains rele-
vant for scientists, researchers and veterinary specialists 
(Yestafyeva and Natiahla, 2017). 
Therefore, the purpose of our work was to study in a la-
boratory conditions the disinvasive properties of poly-
comorphous chlorine-containing preparations of domestic 
production for eggs of nematodes of the species Aonchothe-
ca bovis parasitizing in sheep. 
 
2. Materials and methods 
 
The research was conducted during 2018 on the basis of 
the laboratory of the Parasitology and Veterinary Expertise 
Department of the Poltava State Agrarian Academy. Test 
cultures of non-invasive eggs of the nematodes of the spe-
cies Aonchotheca bovis, obtained from gonads of females of 
helminths, were used as test cultures for the study of the 
disinfestation properties of chlorinated agents “Brovadez-
plus”, “Bi-dez” and “Dezsan” of NPF “Brovafarma” 
(Ukraine), collected from the intestines of slaughtered 
sheep. The resulting mixture of eggs was washed with dis-
tilled water in separate Petri cups. The preparations were 
tested at concentrations of 0.5%; 1.0%; 1.5% and 2.0% at 
exposures of 10, 30 and 60 minutes. 
A total of 24 Petri cups with cultures of eggs of nema-
todes were prepared. Separately, one control Petri cup was 
prepared with a non-invasive culture of eggs of capillaries 
that were not treated with preparations. To the pre-prepared 
mixture of capillary eggs was added the same amount of 
solution of the drug of a certain concentration. After suitable 
exposure, a mixture of eggs was washed four times in dis-
tilled water. Petri cups with a mixture of eggs of worms 
were placed in a thermostat at a temperature of 27 °C and 
cultured with periodic aeration until a mobile larva inside 
the egg appeared (27 days). Every five days, the cultures 
were examined under a microscope (× 100, × 400). It were 
noted: the degree of development of eggs, taking into ac-
count changes in the shell, deformation of the embryos and 
the state of the development of larvae or their damage. Dis-
invasive efficacy (DE) of solutions of drugs was determined 
by the formula: 
1 2100 ( / ) 100,% 100DЕ Y Y    , % 
where, Y1 – number of live eggs in the researched cul-
ture; 
Y2 – number of live eggs in the control culture. 
The assessment of disinvasive efficacy was carried out 
according to the indicators: a high level of efficiency – 90–
100%, satisfactory – 60–89%, unsatisfactory – up to 60%. 
 
3. Results and discussion 
 
According to the results of the research, domestic prepa-
rations such as “Brovadez-plus”, “Bi-dez” and “Dezsan” 
have disinvazial properties for non-invasive test cultures of 
nematode eggs of the species A. bovis (Table 1). At the 
same time, the best indicators of disinvasive efficacy in the 
in vitro experiments showed the disinfectant “Dezsan”. 
Thus, studying the disinvasive effect of “Dezsan” on 
non-invasive test culture of eggs of nematodes of the species 
A. bovis, it was found that the highest values of disinvasive 
efficiency (DE – 100.00%) is given by the preparation at its 
use at 1.0% concentration at exposure of 60 minutes and 
1.5% and 2.0% at exposure concentrations of 10–60 
minutes, respectively.  It should be noted that the use of 
1.0% solution of the preparation with a reduced exposure 
time (10 and 30 min) had a high level of disinvasive efficacy 
(DE 91.14–93.67%). The use of the product in the form of a 
1.0% solution at exposures of 10–60 min resulted in a satis-
factory level of disinvasive efficacy (DE – 73.42–86.08%). 
When establishing the disinvasive properties of the “Bi-
dez” preparation, it has been documented that the drug has a 
disinvasive capacity for non-invasive test culture of A. bovis 
eggs, but the performance indicators compared to the 
“Dezsan” drug were slightly lower. Therefore a high level of 
disinvasive efficacy has been registered with the use of a 
solution in the form of 2% solution for all exposures (DE – 
100.00%) and 1.5% solution at exposures 30 and 60 minutes 
(DE – 92.41 and 100.00% respectively). The satisfactory 
level of disinvasive efficacy was recorded when the prepara-
tion was used in 0.5 and 1.0% exposure concentration for 
10–60 minutes (DE – 62.03–69.62% and 75.95–84.81% 
respectively), as well as for a 10-minute exposure at a con-
centration of 1.5% (DE – 89.87%). 
 
Table 1 
Disinvasive efficacy of chlorine-based preparations of domestic production in respect of egg culture nematodes of the species 
Aonchotheca bovis, % 
 
Preparations Concentration of the drug 0.5% 1.0% 1.5% 2.0%
exposure of 10 minutes
“Dezsan” 73.42 91.14 100.00 100.00
“Bi-dez” 62.03 75.95 89.87 100.00
“Brovadez-plus” 53.16 73.42 82.28 100.00
exposure of 30 minutes
“Dezsan” 82.28 93.67 100.00 100.00
“Bi-dez”  65.82 79.75 92.41 100.00
“Brovadez-plus” 56.96 75.95 86.08 100.00
exposure of 60 minutes
“Dezsan” 86.08 100.00 100.00 100.00
“Bi-dez” 69.62 84.81 100.00 100.00
“Brovadez-plus” 59.49 79.75 89.87 100.00
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The results of the research revealed that “Brovadez-plus” 
was the least effective in the non-invasive culture of nema-
tode eggs of the A. bovis species, since the highest 
(100.00%) disinvassive efficacy showed only at a concentra-
tion of 2.0% at exposures of 10, 30 and 60 min Decreased 
preparation concentrations reduced its disinvasive efficacy. 
Therefore, the satisfactory level of disinvasive efficacy of 
the preparation is registered for the use of the preparation in 
the form of 1.0 and 1.5% solutions (DE – 73.42–89.87%) 
for all proposed exposures. It should be noted that the use of 
the preparation in 0.5% concentration at exposures for 10-60 
minutes led to an unsatisfactory level of disinvasive efficacy 
(DE – 53.16–59.49%). 
Thus, it was found that the drug “Dezsan” at concentra-
tions of 1.0%, 1.5% and 2.0% was the most effective disin-
fectant in the A. bovis eggs. 
A microscopic study of non-invasive egg cultures found 
that after the treatment with chlorine-containing agents dur-
ing the experiment, the destruction of the egg shell in the 
area of the caps occurred, leading to the exit of the morula 
outside, the cessation of development and shrinkage of the 
embryo and the deformation of the egg shell (Fig. 1 a, b, c). 
These changes led to the discontinuation of the development 
and death of embryos in experimental culture eggs. 
 
 
a b с 
Fig. 1. Changes in the eggs of Aonchotheca bovis, isolated from gonads of females of worms, after application of chlorine-
containing substances: a – destruction of the shell of the egg in the area of the caps and outlet morula out;  
b – termination of the development of the embryo and its shrinkage; c – deformation of the shell of the egg 
 
At the same time, in the control culture, in 79.0% of eggs 
of capillaries, until the end of the experiment, the formed 
larva (Fig. 2), which was actively moving under the influ-
ence of heat on it, was detected. 
 
 Fig. 2. Egg nematodes of the species Aonchotheca bovis 
of the control culture with the formed larvae at day 27 of the 
experiment 
 
Consequently, experimental studies have found that the 
use of chlorine-containing disinvasive agents leads to the 
death of eggs of the capillaries of the species A. bovis, due 
to the destructive effect of the constituent components of 
preparations on the shell, eggs caps and their embryos. 
According to the literature, a large number of researchers 
from many countries of the world, including Ukraine 
(Remmal et al., 2011; Boyko and Brygadyrenko, 2016), 
devoted to the study of disinfesive and larvocidal properties 
of disinfectants of various origins. The increased interest of 
scientists of the veterinary profile to work with modern and 
promising means possessing ocidal and larvocidal properties 
indicates a significant distribution of helminthic diseases of 
animals, as well as significant contamination of environ-
mental objects by propagating stages of parasites (Dubná et 
al., 2007). Basically, as test objects for the study of disinfes-
tation properties of disinfectants, researchers used nema-
todes of eggs of Ascaridita, since they have long been re-
garded as a benchmark for stability (Brewster et al., 2003). 
However, today, the high stability of not only the test cul-
tures of the eggs of the ascarisate group, but also of other 
representatives of nematodes has been proved, which is 
confirmed experimentally (Oliveira et al., 2013; Melnychuk 
and Yuskiv, 2018).  As the experience of scientists shows, 
the use of exogenous stages of the development of patho-
gens against which the struggle is being tested as a test ob-
ject leads to the correct selection of means and modes of 
their application. This allows you to get high efficiency 
from the events. Therefore, our experimental research is 
relevant. 
The conducted researches have established that chlorine-
containing preparations of domestic production have dis-
invazial properties, which is confirmed by the works of 
scientists (Berezovskyi and Nechiporenko, 2018). However, 
in our experiments, the nematode eggs of the species 
Aonchotheca bovis, a parasite of ruminants, were used for 
the first time in Ukraine as a test object. The modes of ap-
plication of working solutions of preparations for the exoge-
nous stages of the development of nematodes are deter-
mined and proposed. According to the literature (Yestafyeva 
and Natiahla, 2017), it is known that capillary eggs are re-
sistant to most disinfectants, which is also consistent with 
our data. Thus, the data obtained in the experiments have an 
important theoretical and practical significance in the plan-
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ning and implementation of measures to control and prevent 
the capillarization of ruminants. 
 
4. Conclusions 
 
According to the results of in vitro studies it was deter-
mined that domestic preparations such as “Brovadez-plus”, 
“Bi-dez” and “Dezsan” have disinvasive properties in non-
invasive test cultures of nematodes of the species Aoncho-
theca bovis isolated from sheep. It was recorded that the 
most effective disinfectant (91.14–100.0%) in the case of 
eggs of capillaries of the species A. bovis was the prepara-
tion “Dezsan” at concentrations of 1.0%, 1.5% and 2.0% at 
exposures of 10–60 minutes. “Bi-dez” and “Brovadez-plus” 
preparation were less effective in A. bovis egg culture be-
cause of higher levels of worker solutions (1.5%, 2.0% and 
2.0%) were required for high levels of efficacy. The investi-
gated means led to the death of capillary eggs from experi-
mental test cultures, due to the destructive action of prepara-
tions on their shell, caps and embryos. 
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